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INTRODUCTION

The study presented herein is an update to the previous Traffic Management Plan (TMP) (1)
that was finalized in July 2006. This updated study accounts for changes in the roadway
network that have occurred between years 2005 and 2008, update of the Missouri City
travel demand model, and revisions to previous roadway improvement recommendations.
As such, this study makes adjustments for these previous recommendations and presents
the analysis based upon these revised roadway improvements. In addition, the
Thoroughfare Plan Map was updated to reflect these adjustments. Some information
remains unchanged and was not updated as part of this study.

The City of Missouri City has continued to experience extensive growth over the recent
years and is poised for substantial growth in the future. Located in Fort Bend County,
Missouri City’s 2008 estimated population was 65,000 people with an additional 15,000
people living in the city’s Extra Territorial Jurisdiction (ETJ). Based on future growth
estimates, it is projected that the population of Missouri City would reach over 150,000
people by the year 2025. Fast-growing suburban cities such as Missouri City face
tremendous challenges keeping up with transportation infrastructure demands. These
infrastructure demands compete for limited funding resources. Hence, a premium is placed
on the complete and accurate portrayal of transportation needs, cost of solutions and
prioritization of various infrastructure improvements. It is critical that a plan accounting for
such growth be developed for this region. For these reasons, the City of Missouri City has
determined a need to develop and update the TMP to address traffic congestion and
transportation infrastructure improvements for the future. It is widely recognized that a well
planned transportation system can greatly benefit the quality of life of its citizens by
providing a high level of traffic mobility, reduced vehicular congestion, minimize the impacts
on the environment and increase economic development within the community. Missouri
City’'s TMP is an effort towards creating an all encompassing plan that enables the City to
adequately plan for the movement of people, goods and services within the City through the
year 2025.

klotz()associates 1 Introduction



mussour1 1Ty TRAFFIC MANAGEMENT PLAN

STUDY OBJECTIVE

The goal of the TMP is to provide a road map for development of a comprehensive
transportation network that the city can use to better manage the existing, interim, and
projected transportation related issues as it continues to grow through the year 2025. The
TMP is a useful tool that allows Missouri City to plan for the projects that are necessary to
enable the transportation network to function properly and at a desired and measurable level

of performance.

As a means to achieve this objective, the existing roadways in Missouri City were analyzed
to identify deficiencies in the existing transportation network. Based on traffic growth
projections and estimates obtained from the City of Missouri City and Houston-Galveston
Area Council (H-GAC), a travel demand model, selected by the city, was utilized to initially
calibrate the roadway network and simulate existing travel conditions in and around Missouri
City. The calibrated network was then used as a basis for analyzing proposed roadway
improvements — both widening as well as new roadway connections for the Interim Year
(Year 2015) and the Future Year (Year 2025).

As part of this study, the Thoroughfare Plan Map was updated and revised based on
projected growth and future economic development. The Revised Thoroughfare Plan Map
in addition to the TMP will assist Missouri City in its effort to ensure that a reasonable level
of mobility is maintained for its citizens through the year 2025.

STUDY AREA

Missouri City is an incorporated city located southwest of Houston, in Fort Bend County.
The City of Missouri City is approximately 31 square miles in size with an estimated
population of approximately 65,000 people within the city limits and an additional 15,000
people living in the city’s ETJ. The City of Missouri City shares its boundary with the City of
Sugar Land on the west, City of Stafford on the north, and City of Houston on the south.
There are approximately 508 lane miles of streets maintained by the City. The study area
for the TMP, graphically represented in Exhibit 1, comprises of an area loosely bounded by
SH 288 on the east side, US 59 on the west side, Beltway 8 on the north side, and CR 56 on
the south side. Though the central focus of the TMP is Missouri City city limits and its
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corresponding ETJ, the study area for the TMP encompassed a region larger than the City
and its ETJ. It is necessary to include this larger region in the study area since the major
roadways just outside the City’s jurisdictional area would have a significant impact on the
trips in and out of Missouri City. In addition, drivers whose trips originate within Missouri
City access these outlying roadways to reach their destination.

Most of the development that is projected through year 2025 is expected to occur in the
southern section of the city. The northern section of the city is mostly developed; therefore,
substantial growth in the northern section is not anticipated during this timeframe. However,
some growth will occur in specific areas in the northern section such as the Business Park
off Gessner Road, which is expected to develop 170 acres for industrial use.

STUDY METHODOLOGY
The methodology utilized in the development of the Missouri City TMP including a brief

overview of the various tasks involved is listed below:

e Determined the study area which encompasses a region larger than the City of
Missouri City and its corresponding ETJ. The larger region was chosen as trips in
and out of Missouri City would be impacted by major roadways outside city limits.
Also, the inclusion of a larger study area would reflect a better level of accuracy and
results for the analysis in the travel demand model.

e Developed Traffic Analysis Zones (TAZ) that were in greater detail than those
determined by Houston-Galveston Area Council (H-GAC) so as to model trip
characteristics, proposed development and traffic patterns within the City of Missouri
City with greater accuracy and in more detail.

e Conducted data collection to include:
o Review of Land Use, Zoning and Existing Thoroughfare Plan Map
o Inventory of existing transportation infrastructure

o Review of traffic studies pertinent to the study area

klotz()associates 3 Introduction
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o Collection of Vehicular traffic data, namely Turning Movement Counts (TMC)
and 24-hour volumes at various signalized intersections and along roadways
respectively.

Conducted travel demand modeling process to include:
o Model selection
o Modeling process
o Traffic analysis zone (TAZ) components
o Calibration of model.

e Developed evaluation criteria for the capacity analysis of roadway segments and
intersections within the City of Missouri City and its corresponding ETJ.

e Evaluated existing conditions and conducted capacity analysis along various
roadway segments and intersections for existing conditions. Analyses were
conducted using traffic analysis software such as Synchro, version 6.0 (2), and
Highway Capacity Software (HCS2000) (3) respectively.

e Conducted Interim Year (Year 2015) analysis to identify any deficiencies in the
roadway system that may arise as a result of extensive proposed development by
year 2015. Capacity analysis at various signalized intersections and roadway
segments for year 2015 projected conditions was conducted. Based on the results
of the analysis, recommendations to improve traffic operations within the city were
proposed. These recommended improvements were identified for implementation by
year 2015. Preliminary cost estimates for the recommended improvements were
developed.

e Conducted Future Year (Year 2025) analysis to identify deficiencies in the roadway
system that may arise as a result of significant proposed development between the
years 2015 and 2025. Capacity analysis along roadway segments for year 2025
projected conditions was conducted. Based on the results of the analysis,
recommendations to improve traffic operations within the city were proposed. These
recommended improvements were identified for implementation by year 2025.

Preliminary cost estimates for the recommended improvements were developed.
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e Updated Thoroughfare Plan Map currently in use in Missouri City. A Revised
Thoroughfare Plan Map that updated roadways currently existing but shown as
proposed, and revisions to proposed roadway alignments currently shown on the
existing Plan was developed. All recommended improvements developed as part of
this study and any proposed roadways identified for construction in the future were
included in the Revised Thoroughfare Plan Map.
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INVENTORY OF EXISTING CONDITIONS

This section provides a brief summary of the existing conditions, a primary task that was
conducted to obtain a good understanding of the transportation infrastructure that currently
existed during year 2008 in Missouri City and its corresponding ETJ. Data collection was
performed in order to gather all pertinent data with regard to land use — existing and future,
inventory of existing roadway network including traffic control devices at major intersections
and proposed roadway improvements in the future within the study area. A majority of the
pertinent background information was obtained from the Geographic Information Systems
(GIS) database provided by the City of Missouri City. Data obtained from the city’s GIS
system was verified by checking aerial images on-site and by conducting limited windshield
surveys in the field. Data verified in the field included roadway and signalized intersection
configuration/geometry, traffic signal controller and vehicle detection type.

The Land Use map shown in Exhibit 2 provides valuable information regarding the existing
and proposed usage of land in Missouri City and its corresponding ETJ and includes
information regarding existing residential land uses — low, medium and high density,
community facilities & areas, neighborhood areas, and sub-regional & regional areas.

Zoning information such as retail, industrial, residential, suburban, community facilities and

specific use permit areas in the City of Missouri City is graphically represented in Exhibit 3.

Review of several Traffic Impact Analysis (TIA) reports for proposed developments within
the City of Missouri City was conducted. Two substantial developments proposed to be built
in the vicinity of the study area include Creekstone-Riverstone and Sienna Plantation North.
Creekstone-Riverstone TIA (4), prepared in June 2005, analyzes the impact of Creekstone
Village, as a part of Riverstone, a Master Planned Community. Creekstone Village is
located west of Thompson Ferry Road from Knights Court to Lake Olympia Parkway and an
area south of Knights Court. Full build out of Creekstone Village, west of Thompson Ferry
Road, is expected to be completed by year 2012 and full build out of the development south
of Knights Court is expected to be completed by year 2012.

klotz()associates 6 Inventory of Existing Conditions



mussour1 1Ty TRAFFIC MANAGEMENT PLAN

Sienna Plantation North full build out Traffic Impact Analysis (5) prepared in August 2005
analyzes the impact of Sienna Plantation North; a master planned development located just
south of SH 6 that extends south along Sienna Parkway to Bees Passage/McKeever Road.
It is anticipated that full build out of Sienna Plantation North may occur in year 2015.

A review of the City of Missouri City Public Infrastructure Design Manual (6) was also
conducted. The city’s Design Manual is a comprehensive and well written document
detailing various design requirements pertaining to roadways including design requirements
for driveway & access, roadways, sidewalks & transportation design. All design criteria and
guidelines specified in the Design Manual were followed during the development process for

determining proposed improvements.

As part of the data collection effort, information pertaining to the type of intersection control,
lane configuration and geometry of through and turn lanes along all approaches to
signalized intersections within the city was collected. This information was obtained by

performing a review of aerial images and limited surveys in the field.

Exhibit 4 graphically represents the location of all the 2008 traffic signals and four-way stop
signs within city limits. Currently, a total of 44 signalized intersections exist within the city
limits of the City of Missouri City. Exhibit 5 presents the existing intersection geometry of all
the signalized intersections in the City of Missouri City.

Turning Movement Counts (TMC) collected in year 2005 and updated TMC data collected
between years 2005 and 2008 were compiled for this study. All available TMC data has
been summarized in Exhibit 6. 24-hour traffic volumes were gathered at 42 locations in
2008 and are presented in Exhibit 7.
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TRAVEL DEMAND MODELING

One of the components of defining the roadway needs for Missouri City requires the
estimation of traffic conditions over the mid-term and long-term future. Given Missouri City’s
recent growth as well as the city’s expectations of future growth, a process for evaluating
needs and solutions which Missouri City could consider for implementation was needed.
This growth is relatively rapid in currently less developed areas and slower in mature or
nearly fully developed areas. The nature of this growth called for a process that could
accommodate these differences.

Acknowledging this, Missouri City chose to make use of the travel demand model data to
establish needs and evaluate solutions. Furthermore, Missouri City wanted to utilize the
modeling procedures beyond the development of the TMP, incorporating them into its own
process for evaluating roadway congestion conditions and determining potential future
needs. In this way, the City would be positioned to plan ahead, whether internally or
externally though the regional planning process.

MODEL SELECTION

From the outset of the TMP development process in 2005, the City expressed the desire to
make use of the H-GAC model, but also desired to enhance the usefulness of the model’s
results as it pertains to the City of Missouri City itself. It was recommended to first increase
the level of TAZ and network detail represented in the H-GAC model for the Missouri City
area. Although H-GAC will make this sub-regional additional zone detail a permanent part
of the regional travel model, it is an important goal of this project to provide the City with the
most direct access to the model and modeling process. Toward this end, the second
recommendation was to develop the ability for City of Missouri City personnel to use the
model, if desired, to facilitate the development of information needed by City of Missouri City
for internal use when working with H-GAC. After a review of potential options, City of
Missouri City chose to use CUBE for this study, which is the same computer software that
H-GAC had recently purchased and to which H-GAC was in the process of converting its

existing models.
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The H-GAC regional travel models, after enhancement with additional zone and network
detail, were used to develop the travel demand forecasts. These forecasts were used as
part of the evaluation of future travel conditions in Missouri City and for evaluation of
potential solutions to future mobility and congestion issues. As expressed by the City, one
of the goals of the TMP development process was to make use of the H-GAC regional travel
models, but to modify them for use in the development of the TMP and beyond. The H-GAC
regional travel model, enhanced to include more detail in the Missouri City area, was used
to perform the travel demand analysis in support of the development of the TMP.

The first step in the process was to define the area for which increased model detail would
be developed. Using the City’s land use plan and the transportation system for which
projected traffic volumes were desired, the TAZs of the H-GAC regional model were split
into smaller TAZs. H-GAC TAZ-level demographic forecasts were then disaggregated to the
detailed Missouri City TAZs.

Using the TAZ demographics and network developed for the TMP, the H-GAC travel model
was run through application of the trip generation, trip distribution and modal choice steps.
Following the mode choice phase, the trip O-D adjustment developed as part of the existing
conditions or Base Year validation was performed. The adjusted trip table was then
assigned to regional roadway network, with added detail for the study area. Following the
daily traffic assignment, the Base Year volume adjustment factors were applied to develop

the final traffic assignment volumes.

As part of the 2008 model update, a review of the existing travel demand models was
performed. Since the development of the Missouri City model in 2005, a different project
involving the development of a sub-regional model for Fort Bend County has been
completed. The Fort Bend County model not only includes the City of Missouri City, but the
entire county as a region. The Fort Bend County model has been kept up-to-date to reflect
current roadway geometric conditions throughout the County. It was determined that the
recently updated Fort Bend County model contained a slightly more refined network and
included additional detail on TAZs than the Missouri City model, especially in the ETJ. In
addition, since the 2005 Missouri City model was developed, H-GAC has completed the
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migration of its regional model to the new computer software and updated the demographics
throughout the region. Based on this justification, it was determined that the Fort Bend
County model would be used for the TMP update.

During the TMP update, the Fort Bend County model network was in the process of being
merged with the H-GAC regional network to accurately reflect roadway configuration in the
County. Upon completion of this process, the network was further revised to reflect the most
up-to-date roadway network within the City. The demographics data were reviewed and
updated to reflect the most recent City-approved land use projects between years 2005 and
2008. The Missouri City model was integrated with the Fort Bend County model and the H-
GAC regional model.

TRAFFIC ANALYSIS ZONE COMPONENTS

As mentioned previously, the initial step in the development of the analysis methodology
was to define a TAZ structure which served the purpose of increasing the level of detail in
the H-GAC travel models for the study area. In order to preserve the ability to move data
between the H-GAC regional model process and the Missouri City sub-area model process,
it was necessary to preserve the H-GAC zone structure. For this reason, the process for
developing the detailed TAZ structure began with the H-GAC TAZs.

Using the H-GAC TAZs and Missouri City land use maps, the H-GAC TAZs were split into
smaller TAZs. By using land use information, the development of TAZs with relatively
homogenous land-use could be accomplished. The primary goal on zone splitting was to
allow for the modeling of roadways for which traffic estimates and forecasts were needed.
The secondary goal was to separate, as much as possible, residential and non-residential
land uses. Following a period of review and boundary adjustment, a final set of Missouri
City TAZs was developed. The updated model further split the TAZs into smaller TAZs in the
ETJ. Exhibit 8 presents a graphic showing the detailed TAZs.

Along with the creation of the TAZs themselves, TAZ-based inputs to the travel modeling
process were developed. Primarily, this task involved the development of demographic
inputs, but also included the identification of TAZ centroid and centroid connectors for the
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modeling networks. H-GAC TAZ-based demographic data was split among the TMP TAZs
based upon land use data provided by the City. In this way, the H-GAC population-oriented
data was disaggregated to residential land use areas and H-GAC employment-based data
was disaggregated to non-residential land use areas.

CALIBRATION OF MODEL

Using 2008 as the Base Year for model calibration, the H-GAC modeling procedures were
applied and calibrated against available traffic counts in the study area. The refined Fort
Bend County Model 2008 network was merged together with the H-GAC regional network to
accurately reflect the true roadway configuration within the County. Starting from this base
model, the H-GAC network was reviewed and revised to reflect the most up-to-date roadway
network within Missouri City.

Using the refined base year demographic data and network as mentioned above, the H-
GAC regional travel model was run through the applications of the trip generation and trip
distribution data to generate the regional trip Origin-Destination (O-D) table. The study area
polygon was used to create the Missouri City subarea network and trip tables. The
calibration for the base year model used the methodology called “Screenline Analysis”.
Screenline analysis is a common tool used in the calibration of trip assignment models. The
screenline is an imaginary line across which all the traffic flows can be counted and
summed. The purpose of screenline analysis was to compare the results of the traffic
assignment with traffic count data. This technique provided a convenient means of
examining major travel trends and removes the discrepancies that are inherent in model

generated volumes on individual street segments.

In the calibration process, all links crossed by a screenline form a group for which the total
directional ground traffic counts and the total directional assigned volumes are calculated.
The ratio of the two sums was used as an indicator for determining the overall conformity of
the trip assignment results with the traffic count data for each screenline location. As
presented in Table 1, all model traffic volumes for the screenlines in this study are above
90%. This indicates that the model traffic volumes are relatively close to existing traffic
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counts. The comparison between existing and model traffic volumes indicates that the
model results are reasonable and that existing volumes are being replicated.
Table 1. Screenline Analysis
Screenline In In In_ Out Out Ou_t Tot Tot To_t
Flow Count | Ratio| Flow Count | Ratio| Flow Count | Ratio
EW-1 49,073 | 50,387 | 97% | 47,212 | 48,880 | 97% | 96,285 99,267 | 97%
EW-2 37,486 | 38,588 | 97% | 36,411 | 39,196 | 93% | 73,897 77,784 | 95%
EW-3 20,446 | 22,073 | 93% | 20,213 | 21,798 | 93% | 40,659 43,871 | 93%
NS-1 55,527 | 58,304 | 95% | 52,600 | 57,880 | 91% | 108,127 | 116,184 | 93%
klotz()associates 12 Travel Demand Modeling
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SELECTION & ANALYSIS OF IMPROVEMENTS

This section provides a summary of the analysis of existing and proposed conditions for
Missouri City including assumptions and evaluation criteria for conducting the capacity
analysis for roadway segments throughout the City. The existing conditions analysis was
conducted by evaluating the existing traffic volumes for various roadway segments within
the study area using HCS2000. The results of the existing conditions analyses provide a
good understanding of the existing state of traffic conditions and serve as a benchmark or
basis for comparison of existing conditions versus the future projected year traffic
conditions. The travel demand model, which was calibrated based on existing traffic data,
was utilized to estimate traffic volumes for the year 2015 based on anticipated growth and
development through year 2015. This condition forms the basis for the Interim Year
analysis. Any deficiencies observed in the roadway system within Missouri City were
analyzed further and improvements to alleviate the deficiencies were developed. These
proposed improvements were coded in the travel demand model and the results derived
from the model were analyzed in detail using HCS2000 so as to determine the effectiveness
of each improvement. Lastly, a similar procedure was applied to form the basis for the
Future Year analysis and to develop proposed improvements that would need to be in place
by year 2025.

ANALYSIS ASSUMPTIONS

For the analysis of roadway segments, various assumptions were made and the data were
input into HCS2000. A few assumptions made with regard to roadway segments include a
directional distribution factor of 0.5, a peak hour factor of 0.9, adjusted saturation flow rate of
1800 passenger cars per hour of green per lane (pcphgpl), a green ratio (g/C) of 0.5, an
arrival type of 3, and amount of percent turns from exclusive lanes as 20 percent. All these
assumptions were based on the Highway Capacity Manual (HCM 2000) (7) and default
values specified in the HCM 2000 were used.
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EVALUATION CRITERIA

Traffic analysis software, HCS2000, was used to analyze the roadway network in the City of
Missouri City and its corresponding ETJ. Measures of Effectiveness (MoEs) such as LOS
LOS refers to the
operational conditions within a traffic stream and the perception by motorists in terms of

and delay were utilized to evaluate existing and proposed conditions.

delay, freedom to maneuver, traffic interruptions, comfort, convenience, and safety. There
are six LOS capacity conditions. These are designated from "A" to "F," with "A"
representing a free-flow optimal condition and "F" representing a congested forced flow

condition.

Arterial LOS is based on average through-vehicle travel speed for the segment or for the
entire street under consideration. Travel speed is the basic service measure for urban
streets. The average travel speed is computed from the running times on the urban street
and the control delay of through movements at signalized intersections. Table 2

summarizes the arterial LOS based on the urban street class and average travel speed.

Table 2. Arterial LOS by Roadway Classification

Urban Street I il m v
Class
Range of Free 55 to 45 45 to 35 35t0 30 35t0 25
Flow Speed (FFS) mi/h mi/h mi/h mi/h
Typical FFS 50 mi/h 40 mi/h 35 mi/h 30 mi/h
LOS Average Travel Speed (mi/h)
A >42 >35 >30 >25
B >34-42 >28-35 >24-30 >19-25
C >27-34 >22-28 >18-24 >13-19
D >21-27 >17-22 >14-18 >9-13
E >16-21 >13-17 >10-14 >7-9
F <16 <13 <10 <7

The LOS for urban streets is influenced both by the number of signals per mile and by the
intersection control delay. Inappropriate signal timing, poor progression, and increasing

traffic flow can degrade the LOS substantially. Streets with medium-to-high signal densities
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(i.e. more than two signals per mile) are more susceptible to these factors, and poor LOS
might be observed even before significant problems occur. On the other hand, longer urban
street segments comprising of heavily loaded intersections can provide reasonably good
LOS, although an individual signalized intersection might be operating at a lower level.

EXISTING CONDITIONS (YEAR 2008) ANALYSIS

The existing conditions analysis of roadways in Missouri City was conducted using the 2008
traffic volumes and HCS2000. Exhibit 9 presents the results of the arterial analysis. The
results indicate that a majority of the roadways within Missouri City currently operate at a
LOS D or better. Roadway segments that were observed to be LOS E are listed below:

e Texas Parkway (FM 2234) between Buffalo Run and Court Road,

e Texas Parkway (FM 2234) between Court Road and Cartwright,

e SH 6 between Dulles and Murphy Road (FM 1092), and

e Murphy Road (FM 1092) between Cartwright and SH 6.

INTERIM YEAR (YEAR 2015) ANALYSIS

The H-GAC-based demographic forecasts for households and employment within the TMP
study area are anticipated to grow substantially between year 2008 and year 2015. In
particular, households are forecasted to grow from 82,300 households in 2008 to 109,100 in
2015 as shown in Table 3. Employment opportunities are also expected to rise from 72,000
in 2008 to approximately 122,300 jobs in 2015.

Table 3. Demographic Summary for Study Area — Year 2008 to 2015

2008 2015
Total Households 82,300 | 109,100
Total Employment 72,000 | 122,300

Exhibit 10 illustrates the percent of growth in total households in the study area between
years 2008 and 2015. The number of households in the study area is forecasted to
increase by over 30 percent during the seven year time frame. The areas that reflect the
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greatest increase in number of households between years 2008 and 2015 are in the
southern sections of the study area.

Exhibit 11 illustrates the percent of growth in employment in the study area between years
2008 and 2015. Employment in the study area increases by almost 31 percent between
year 2008 and year 2015. Significant employment increases from 2008 to 2015 are
expected in the southern and eastern portions of the study area. The majority of these
employment opportunities in 2015 will be office and retail with some sections of the study
area expecting growth in industrial employment specifically in the northern section in the
vicinity of Gessner Road.

Based on the travel demand model, the predicted Vehicle Miles of Travel (VMT) as shown in
Table 4 is expected to grow 10% in the study area between year 2008 and year 2015.
These values underscore the challenges of maintaining acceptable LOS in the study area.

Table 4. Model Estimated VMT - Years 2008 to 2015

Analysis Year VMT
2008 5,724,400
2015 6,325,300

The Interim Year E+C network condition represents the existing (E) roadway network with
the addition of one project already planned or “committed” (C) to be constructed within the
study area. This network condition provides a good indication of how the city’s roadway
system will perform if the expected development occurs but no roadway improvements are
constructed, with the exception of one planned project, between years 2008 and 2015.
Also, for modeling purposes, the “committed” project was assumed to be in place by year
2015. A brief description of the “committed” project included in the Interim Year E+C
network is provided as follows:

Qil Field Road Widening

This project improves Oil Field Road between SH 6 and University Boulevard from two lanes

to four lanes within the City Limits (at Thompson Ferry Road) and from two lanes to a four
lane divided boulevard from City Limits to University Boulevard. Oil Field Road and Lake
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Olympia Parkway combine to form a major east-west arterial in the City of Missouri City.
These roadways provide connectivity to Fort Bend Parkway to the east and University
Boulevard near the west city limits.

The “committed” project listed above and the proposed growth anticipated to occur by year
2015 (including the full build out of Riverstone and Sienna Plantation) was input into the
travel demand model. The output obtained from the travel demand model included the
estimated traffic volumes along various roadways, shown in Exhibit 12.

Various roadway segments within the study area were analyzed using HCS2000 and the
resulting LOS along these roadways was determined. Exhibit 13 indicates the LOS along
various roadways for the Interim Year E+C network condition. These LOS results provide
the basis for identifying improvement projects beyond the planned or “committed” projects
that need to be in place by year 2015.

INTERIM YEAR (YEAR 2015) PROPOSED IMPROVEMENTS

Based on engineering judgment and feasibility, numerous roadway improvements were
developed, which were then input into the model. Several iterations with combinations of
these improvements were analyzed and a list of recommended improvements that would
need to be in place by year 2015 was developed. Listed below is a brief description of each
recommended project. Exhibit 14 provides a graphical representation of all the proposed
roadway improvements for year 2015.

P1 through P3 Murphy Road (FM 1092)

As part of the updated TMP, the Murphy Road (FM 1092) corridor (P1 thru P3) was
identified as a corridor of interest. Special attention was placed on this corridor with respect
to vehicular volumes, growth patterns, and area demographics. This corridor was re-
analyzed to determine whether roadway improvements indicated in the previous TMP were
still justified. Given the analysis results, it was determined that to ensure acceptable
roadway operations, both the roadway and intersection improvements are necessary. If the

intersections are improved and the corresponding roadway improvements are not
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completed, then there will be a general bottlenecking effect on the roadway segments
between each of the intersections. This will create roadway operational deficiencies.

P1. Murphy Road (FM 1092) Widening from Lexington Boulevard to Cartwright Road
This project consists of widening Murphy Road (FM 1092) from a four lane roadway with a
continuous two-way left turn lane to a six-lane roadway with a median from Lexington
Boulevard to Cartwright Road. This 1.26 mile segment of Murphy Road would be the first
phase of a three phase project to widen Murphy Road from US 90A to SH 6. The preferred
cross-section is a six-lane divided section and turn lanes at most intersections. This
widening project will be necessary to meet the projected traffic demand that is expected to
occur on this major arterial by year 2015. Murphy Road is a major north-south route for
vehicles accessing US 90A to the north and SH 6 to the south. Because of the significant
development planned along University Boulevard south of SH 6 by year 2015, Murphy Road
will be a major commuter route during the peak hours. The capacity improvement of this
segment will enhance mobility and provide improved access to other roadways such as
Cartwright Road, Fifth Street, and Lexington Boulevard. In addition to widening this
roadway, different access management techniques that would aid traffic flow should be
considered for implementation. As Murphy Road (FM 1092) is a state highway, completion
of this project will require coordination with TxDOT.

P2. Murphy Road (FM 1092) Widening from Cartwright Road to SH 6

This project consists of widening Murphy Road (FM 1092) from a four lane roadway with a
two-way-left-turn-lane to six lanes with a median between Cartwright Road to SH 6. This
1.19 mile segment represents phase two of a three phase project to widen Murphy Road
from US 90A to SH 6. This arterial is a major north-south route for vehicles accessing US
90A to the north and SH 6 to the south. Traffic volumes on Murphy Road will continue to
increase as development occurs south of SH 6. Widening of this section will provide
improved traffic access to Cartwright Road and SH 6. Murphy Road (FM 1092) widening will
be a TxDOT project thereby requiring coordination with TxDOT.
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P3. Murphy Road (FM 1092) Widening from US 90A to Lexington Boulevard

This project consists of widening a 1.28 mile segment of Murphy Road (FM 1092) from US
90A to Lexington Boulevard. The roadway will be widened from four lanes with a two-way-
left-turn-lane to six lanes with a median. This project would be the final phase of a three
phase project to widen Murphy Road from US 90A to SH 6. Murphy Road is a major north-
south arterial for vehicles accessing US 90A to the north and SH 6 to the south. Traffic
volumes are expected to increase along Murphy Road as development occurs south of SH 6
by year 2015. The majority of this roadway segment is within the jurisdiction of the City of
Stafford. Since Murphy Road (FM 1092) widening will be a TxDOT project, coordination and
planning will be required with TxDOT as well as the City of Stafford and Fort Bend County.

P4. Texas Parkway (FM 2234) Widening from Cartwright Road to Fort Bend Parkway
Texas Parkway/McHard Road (FM 2234) will be widened in two phases. The first phase will
widen 1.35 miles of roadway from Cartwright Road to Fort Bend Parkway. The preferred
cross-section is five lanes including four travel lanes and a two-way center left turn lane.
Texas Parkway is a major arterial road and combined with Cartwright Road provides east-
west travel through the study area. Critical access to the Fort Bend Parkway and FM 521
will be enhanced with the completion of this widening project. Texas Parkway at Fort Bend
Parkway serves as the primary access to Sam Houston Tollway (Beltway 8). This project
will be necessary to accommodate the growth in traffic expected by year 2015. Since Texas
Parkway (FM 2234) is a state highway, coordination with TxDOT will be required. Also, a
portion of this project is within Fort Bend County jurisdiction; therefore, project coordination
will also be required with Fort Bend County.

P5. McHard Road (FM 2234) Widening from Fort Bend Parkway to FM 521

This project will be the second phase of a two phase widening project on Texas
Parkway/McHard Road (FM 2234). This second phase will consist of widening 4.58 miles of
McHard Road from Fort Bend Parkway to FM 521. This widening will include a five-lane
cross-section with four travel lanes and a continuous two-way left turn lane. East-west
mobility will be enhanced by the improved capacity of this roadway segment; thus improving
the east-west traffic flow within the study area. Coordination with TxDOT will be required
because McHard Road (FM 2234) is a state roadway. In addition, a portion of this project is
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within Fort Bend County jurisdiction; therefore, project coordination will be required with Fort
Bend County.

P6. Sienna Parkway Extension from Waters Lake Boulevard to FM 521

As the City of Missouri City’s growth expands south, the need for the extension of Sienna
Parkway will become increasingly important. The Sienna Parkway extension project,
approximately 4.8 miles long, would extend Sienna Parkway from its existing terminus just
south of Waters Lake Boulevard south and then east to intersect FM 521. The cross-section
necessary to meet the traffic demand by year 2015 would be a four-lane, divided roadway.
Currently, Sienna Parkway ends just south of Waters Lake Boulevard resulting in a single
access point to the Sienna Plantation subdivision. The extension project will improve traffic
access to Sienna Plantation, which will enhance traffic operations and emergency response
in the area. Development is projected for the area south of Sienna Plantation North and
west of FM 521. Sienna Parkway will serve as a major arterial for residents of Sienna
Plantation, Sienna Plantation North and the future development to the south. The Sienna
Parkway extension relieves SH 6 in the study area and provides an alternative route for
commuters via FM 521 and SH 288. Since FM 521 is a state highway, coordination will be
required with TxDOT for the intersection of Sienna Parkway and FM 521. Also, this project
is within Fort Bend County jurisdiction. Therefore, project coordination will be required with
Fort Bend County, and will be heavily influenced by local developers.

P7. Sienna Ranch Road Extension from Sienna Springs Boulevard to just west of
Ranch Lane

This project was originally proposed as a roadway extension project from SH 6 to just west
of Sienna Parkway; however, a portion of the project was constructed in 2008. The newly
constructed roadway segment was built with a four-lane cross section and a median. The
remainder of the project, Sienna Springs to just west of Ranch Lane, has not been
constructed yet. The recommended cross-section would extend the existing Sienna Ranch
Road cross-section, which is a four-lane, median-divided roadway. Sienna Ranch Road will
function as a major arterial route and run parallel to Sienna Parkway. This project will be
developer driven and is part of Sienna Plantation North. In addition, a portion of this project
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is within Fort Bend County jurisdiction and coordination will be required with Fort Bend
County.

P8. Sienna Springs Boulevard Extension from Sienna Ranch Road to University
Boulevard

This project consists of extending Sienna Springs Boulevard northwest from the existing
terminus in Sienna Plantation North near the proposed Sienna Ranch Road to intersect the
proposed alignment of University Boulevard in the planned Riverstone development. This
2.5 mile extension project is proposed to continue with the existing cross-section of a four-
lane, median-divided roadway. As the south and southwest area of the City’s jurisdiction is
developed, this project will be needed to accommodate the projected traffic demand. The
northwest-southeast alignment of Sienna Springs Boulevard is a planned major arterial
which provides an alternative to SH 6. The roadway functions as a relief route to SH 6 by
connecting Sienna Parkway to University Boulevard. This project will be driven by
development in Riverstone and Sienna Plantation North. Portions of this roadway will be in
the City of Sugar Land and Fort Bend County’s jurisdiction; therefore coordination with the
City of Sugar Land and Fort Bend County will be required.

P9. University Boulevard Extension from Oil Field Road to US 59

This project consists of extending the four-lane, median-divided University Boulevard from
its existing terminus, near Oil Field Road, west to the City of Sugar Land and aligning with
the existing University Boulevard south of US 59. This major arterial will improve the east-
west connectivity between the City of Missouri City and the City of Sugar Land, which would
enhance traffic circulation and mobility within the study area. With the development of the
planned Riverstone subdivision on the southwest side of SH 6, University Boulevard will
function as the primary access between US 59 in Sugar Land and SH 6 in Missouri City.
The majority of the 4.6 mile extension project would be in the City of Sugar Land’s
jurisdiction. Project coordination and planning will be required with the City of Sugar Land
and Fort Bend County.

As part of this project, Oil Field Road just west of the intersection of University Boulevard
and Qil Field Road/Lake Olympia Parkway, will be terminated with a cul-de-sac. Riverstone
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development is planning several new roadways within this area, namely University
Boulevard and Sienna Springs Boulevard. With this new roadway network in place, Oil Field
Road will no longer function as a major collector. This project would be developer driven.

P10. Trammel-Fresno Road Widening from Vicksburg Boulevard to FM 521

This improvement will widen Trammel-Fresno Road from a two-lane to a four-lane divided
roadway from east of Vicksburg Boulevard to FM 521. Trammel-Fresno Road serves as a
minor arterial for through vehicles accessing FM 521 including access to Hightower High
School. This 4.0 mile long widening project will improve east-west travel along Trammel-
Fresno Road while relieving portions of SH 6. This roadway widening should help to
accommodate the expected traffic on Trammel-Fresno Road by year 2015. Because a
portion of this roadway is outside Missouri City’s jurisdiction, project coordination and
planning will be required with Fort Bend County.

P11. Waters Lake Boulevard Extension from existing terminus to south of Sienna
Parkway

This project consists of extending the four-lane, median-divided minor arterial of Waters
Lake Boulevard south to intersect Sienna Parkway and continue south. The extension
project will be 1.6 miles long. Because of the significant projected traffic traveling on Sienna
Parkway by year 2015 due to the expected developments south of Sienna Plantation, an
arterial would provide connectivity to and improve traffic flow on Sienna Parkway. Also, this
project is within Fort Bend County jurisdiction; therefore, project coordination will be required
with Fort Bend County.

P12. Independence Boulevard Widening and Realignment from Acampo Place to
Staffordshire Road

This project consists of widening 1.4 miles of Independence Boulevard from two lanes to
four lanes from Acampo Place at Lexington Subdivision to Moore Road and from the Gulf
Coast Water Canal crossing to Staffordshire Road. The widening and realignment of this
major arterial will improve east-west travel through the City of Missouri City.
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P13. FM 521 Widening from Trammel Fresno to Harris County Line

This TxDOT project consists of widening a 3.0-mile section of FM 521 from two to four lanes
from the irrigation canal north of Trammel Fresno to the Harris County Line. Widening of FM
521 provides additional capacity along FM 521 and would help Missouri City commuters
with an alternate north-south route on the eastern side of the city.

P14. Lake Olympia Parkway Widening from Village Brook Drive to Fort Bend Parkway
This project includes widening 1.0 miles of roadway from two to four lanes starting at the
existing four-lane, median-divided section, which is just east of Village Brook Drive, to the
Fort Bend Parkway. The Lake Olympia Parkway widening will construct the remaining half
of the four-lane, divided roadway. The planned widening of Lake Olympia Parkway to the
Fort Bend Parkway should improve east-west travel in the center of Missouri City. Lake
Olympia Parkway serves as a major east-west arterial and provides access at one of the few
access points along the Fort Bend Parkway. The widening of this roadway section will
enhance connectivity of the roadway network and improve east-west mobility within Missouri

City. This project will be developer driven.

P15. US 90A at Texas Parkway (FM 2234)/S. Gessner Road Interchange

This TxDOT project will provide a depressed section for Texas Parkway (FM 2234)/S.
Gessner Road at US 90A. The mainlanes of Texas Parkway will be depressed and the
Frontage Roads will be at-grade. This project will enhance the north-south access to and
from Missouri City.

P16. Vicksburg Boulevard Extension from Aldridge Drive to Lake Olympia Parkway
This project will extend the existing four-lane, divided Vicksburg Boulevard from Aldridge
Drive north to intersect Lake Olympia Parkway. By connecting Vicksburg Boulevard to Lake
Olympia Parkway in the near future, traffic can access the Fort Bend Parkway via Lake
Olympia Parkway as an alternative to SH 6. This project will be developer driven as
development occurs in the area.

For purposes of analysis in the travel demand model, the recommended improvements were
added to the year 2015 E+C network thus developing the year 2015 E+C+| network. Traffic
volumes obtained from the travel demand model for year 2015 E+C+l network were
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analyzed using HCS2000 to determine the effect of the proposed roadway improvements on
the traffic operations of each roadway in the system. Exhibit 15 provides a graphical
representation of the roadway LOS for year 2015 E+C+I network.

Due to the positive impact of the proposed roadway improvements, a majority of the
roadways in the study area analyzed are expected to perform at a LOS D or better.
However, three roadways are still expected to perform at LOS E by year 2015. These
roadways are listed below:

e Murphy Road (FM 1092) between Cartwright and SH 6,

e SH 6 between Dulles Avenue and Murphy Road (FM 1092), and
e Texas Parkway (FM 2234) between Buffalo Run and Court Road.

FUTURE YEAR (YEAR 2025) ANALYSIS

The H-GAC-based demographic forecasts for households and employment within the study
area are anticipated to grow substantially between years 2008 to 2025. In particular,
households are forecasted to grow from 82,300 households in year 2008 to 133,700 in year
2025 as shown in Table 5. Employment opportunities are also expected to rise from 72,000
in year 2008 to approximately 169,200 jobs in year 2025.

Table 5. Demographics Summary in the Study Area — Year 2008 to 2025

2008 2015 2025

Total Households 82,300 | 109,100 | 133,700

Total Employment 72,000 | 122,300 | 169,200

The number of households in the study area is forecasted to increase by 38 percent over
the seventeen year time frame. The areas that reflect the greatest increase in number of
households between years 2008 and 2025 are in the southern sections of the study area.
The household increase forecasted between years 2015 and 2025 is less dramatic than in
the prior 7-year period but still substantial. The household growth in the southern sections
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of the study area projected to be in the two highest income groupings. Exhibit 16 illustrates
the percent of growth in total households in the study area between years 2015 to 2025.

Employment in the study area increases by almost 57 percent over the seventeen year
study period. As with households, employment growth in the period 2015 to 2025 is less
than in the prior period. Exhibit 17 illustrates the percent of growth in employment in the
study area between years 2015 and 2025.

Missouri City study area Vehicle Miles Traveled (VMT) predicted by the model, shown in
Table 6, is expected to increase 61% between the years 2015 and 2025. This increase in
VMT indicates that there is a need to identify those projects that should be completed
between years 2015 and 2025.

Table 6. Model Estimated VMT - Years 2008 to 2025

Analysis Year VMT
2008 5,724,400
2015 6,325,300
2025 10,174,400

For the Future Year (Year 2025) analysis, it was assumed that all improvements
recommended by this study for the Interim Year will be implemented and in place by year
2015. Planned roadway improvement projects scheduled for construction between years
2015 and 2025 and controlled by other jurisdictions were considered “committed” projects
for purposes of the travel demand modeling process. Also, for modeling purposes, these
“‘committed” projects were assumed to be in place by year 2025. A brief description of each
“committed” project included in the Future Year E+C network is provided below.

Dulles Avenue Widening

This project would widen Dulles Avenue between US 90A and SH 6 from four to six lanes.
These improvements are expected to be in place by year 2025. While this roadway is not
in Missouri City’s jurisdiction, the additional north-south roadway capacity will be beneficial
to the Missouri City roadway network.
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Fort Bend Parkway (SH 122) Construction
This project consists of an extension of Fort Bend Parkway (SH 122) between SH 6 and

Sienna Parkway. A four-lane section of controlled access facility is proposed to be
constructed by year 2025. The extension of the proposed section would provide access
beyond SH 6 where the Toll Road currently ends. As the design of this roadway section is
at a preliminary stage, the alignment was based on the recommended alternative currently
being considered.

Staffordshire Road Widening and Realignment
This project will widen Staffordshire Road between US 90A and Texas Parkway (FM 2234)
from two to four lanes. Staffordshire Road is proposed to be realigned with Court Road and

follow the Court Road alignment to intersect with Texas Parkway. It is anticipated that this
project will be constructed by the City of Stafford.

The committed projects listed above were input into the travel demand model. Projected
growth between years 2015 and 2025 was applied to the Future Year E+C roadway
network. The output obtained from the travel demand model includes the projected 24-hour
traffic volumes as shown in Exhibit 18 along various roadways for the year 2025.

These roadway segments were analyzed using HCS 2000 and the resulting LOS along
these roadways was determined. Exhibit 19 indicates the LOS along various roadways for
the year 2025 E+C network condition. The lack of any proposed improvements to the
roadway infrastructure between the year 2015 and year 2025 will cause a significant drop in
the LOS along several roadways as compared to year 2015 projected conditions.

FUTURE YEAR (YEAR 2025) PROPOSED IMPROVEMENTS

The Future Year evaluation followed the same approach used to determine proposed
roadway improvements for the Interim Year. Various alternatives were modeled and a list of
recommended improvements that would need to be in place by year 2025 was developed.
Exhibit 20 provides a graphical representation of all the recommended improvements to be
in place by year 2025. Listed below is a brief summary of each recommended project.
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P17. Texas Parkway (FM 2234) Widening from US 90A to Lexington Boulevard

As part of the TMP update, this corridor was identified as a corridor of interest. The
proposed roadway improvements were further analyzed to determine if they were
necessary. Given the anticipated vehicular volumes, it was determined that the
recommended improvements are still necessary. Texas Parkway (FM 2234) would be
widened from four lane roadway with a two-way-left-turn-lane to six lanes with a median in
two phases between US 90A and Cartwright Road. This first phase would widen Texas
Parkway between US 90A and Lexington Boulevard, a section 1.5 miles long. Texas
Parkway is major north-south arterial which provides connections to US 90A on the north
and Cartwright Road on the south. The additional capacity gained from this widening
project would be necessary to accommodate the traffic demand projected for Texas
Parkway by year 2025. Because Texas Parkway (FM 2234) is a state highway, this project
will require coordination with TxDOT.

P18. Texas Parkway (FM 2234) Widening from Lexington Boulevard to Cartwright
Road

This 1.3 mile project is the second phase of a two-phase project to widen Texas Parkway
(FM 2234) from US 90A to Cartwright Road. This project would widen Texas Parkway
between Lexington Boulevard and Cartwright Road from a four lane roadway with a two-
way-left-turn-lane to six lanes with a median. Texas Parkway (FM 2234) is a state roadway
which will require coordination with TxDOT.

P19. SH 6 Widening from US 59 to Murphy Road (FM 1092)

SH 6 should be widened through the City of Missouri City to help alleviate traffic congestion
projected by year 2025. Widening of SH 6 from US 59 to Murphy Road (FM 1092) could be
accomplished in three phases and would improve roadway capacity through the
intersections of Dulles Avenue, Murphy Road, Lake Olympia Parkway, Sienna Parkway, Fort
Bend Parkway, and FM 521. The first phase of this 4.22 mile project would be to widen the
segment from US 59 to Murphy Road (FM 1092) from six travel lanes to eight travel lanes.
The preferred cross-section would be an eight-lane, median-divided roadway. Due to the
traffic volumes anticipated to use this roadway, further study to determine if controlled
access lanes can be proposed along this roadway should be studied. In addition, a
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feasibility study should be conducted in order to determine if grade separation at major
intersections along SH 6 is necessary. Right-of-way will be a major factor for consideration
of this project. This project will require coordination with TxDOT and the City of Sugar Land.

P20. SH 6 Widening from Murphy Road (FM 1092) to Fort Bend Parkway

This 4.53 mile project would be the second phase of an overall project to widen SH 6 from
Dulles Avenue to FM 521. SH 6 would be widened to an eight-lane, median-divided cross-
section from Lake Olympia Parkway to Fort Bend Parkway. To meet the projected traffic
demand by year 2025, this widening project will be necessary. Right-of-way will be a major
factor for consideration of this project. SH 6 is a state roadway, which will require
coordination with TxDOT.

P21. SH 6 Widening from Fort Bend Parkway to FM 521

The final phase of the overall SH 6 project would widen SH 6 from Fort Bend Parkway to FM
521. The cross-section would be an eight-lane, median-divided roadway. It is expected that
this 3.16 mile widening will be needed by year 2025 to improve traffic flow along SH 6. As
SH 6 is a state highway, this project will require coordination with TxDOT. Right-of-way will
be a major factor for consideration of this project. In addition, as the project limits are within
Fort Bend County jurisdiction; project coordination with Fort Bend County will also be
required.

P22. Major Arterial from Sienna Parkway to Grand Parkway (SH 99)

By year 2025, development in the area of Sienna Parkway, namely all of Sienna Plantation,
is projected to be fully built out. Also, the Grand Parkway (SH 99) is expected to be
constructed by year 2025. A major arterial connecting Sienna Parkway and Grand Parkway
would be essential to traffic mobility in the southern portion of the study area. The 4.3 mile
project consists of the construction of a four-lane, median-divided roadway from Sienna
Parkway and Grand Parkway. Project coordination and planning will be required with Fort
Bend County and TxDOT. This project would be developer driven.

P23. Knight Road Extension from near Watts Plantation Road to near McKeever Road
Knight Road was identified as a corridor of interest during the TMP update. Even with the
proposed improvements to Sienna Ranch Road, Sienna Parkway and Siena Springs
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Boulevard, the extension of Knight Road is a necessary improvement. Knight Road will
serve as an alternative route to Sienna Parkway; thus, helping mitigate traffic congestion
along this corridor. The Knight Road extension project will extend the existing roadway from
its terminus south of Watts Plantation Road to its terminus north of McKeever Road. The
0.8 mile two-lane roadway will provide an important connection between McKeever Road
and Fort Bend Parkway and SH 6. Given the traffic growth that is projected south of SH 6
by year 2025, this extension will be needed to provide a north-south alternative to Sienna
Parkway.

P24. Extension of Watts Plantation between Knight Road and SH 6

Significant traffic growth south of SH 6 is expected by year 2025. To help accommodate
this growth, the extension of Watts Plantation as a two-lane roadway between Knight Road
and SH 6, is proposed. This 0.9 mile project would provide better connectivity between
Watts Plantation Road, Knight Road and SH 6.

P25. McKeever Road Widening and Realignment from Sienna Parkway to SH 6

This project consists of widening McKeever Road from two lanes to four lanes between
Sienna Parkway and SH 6 and realigning McKeever Road to intersect SH 6 at S. Post Oak
Boulevard. The widening and realignment project will be 3.9 miles long. The realignment of
McKeever Road at SH 6 will provide a much safer intersection that is adequately spaced
from the intersection of FM 521 and SH 6. In south Missouri City, there is a need for an
east-west thoroughfare to relieve the east-west traffic on Sienna Parkway. The widening and
realignment of McKeever Road will encourage east-west travel from Sienna Parkway to SH
6, and will aid in improving SH 6 and Sienna Parkway in the future. Since a portion of this
roadway is outside the City’s jurisdiction, project coordination and planning will be required
with Fort Bend County.

P26. Fort Bend Parkway Extension from Sienna Parkway to SH 99

This project consists of an extension of Fort Bend Parkway between Sienna Parkway and
SH 99. A four-lane section of controlled access facility is proposed to be constructed by year
2025. The extension of the proposed section would provide access to SH 99 from Sienna
Parkway.
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For purposes of the analysis in the travel demand model, the recommended improvements
were added to the year 2025 E+C network thus developing the year 2025 E+C+| network.
Traffic volumes obtained from the travel demand model for year 2025 E+C+| network were
analyzed using HCS2000 to determine the effect of the proposed roadway improvements on
the traffic operations of each roadway in the system.

Exhibit 21 provides a graphical representation of the Roadway LOS for year 2025 E+C+l
network. Results of the roadway LOS analysis indicate that there is a positive impact of the
proposed roadway improvements on the traffic operations. A majority of the roadways in the
study area analyzed were expected to perform at a LOS D or better. However, two
roadways are expected to still perform at LOS E in year 2025. These roadways are listed
below:

e Murphy Road (FM 1092) between Cartwright Road and SH 6, and

e Texas Parkway (FM 2234) between Buffalo Run and Cartwright Road.

INTERSECTION ANALYSIS & PROPOSED IMPROVEMENTS

The majority of the intersection analysis results presented in this section are based upon the
analysis scenarios performed during the completion of the previous TMP. However,
additional traffic operational analysis was conducted for several intersections that have been
proposed for signalization. These intersections are Murphy Road (FM 1092) at Raoul
Wallenberg Lane, SH 6 at Watts Plantation Road, and SH 6 at Creekmont Drive. Also,
results from the State Highway 6 Corridor Access Management Plan (9) and the SH 6
Intersections Analysis (10) applicable to the TMP have been included.

For purposes of conducting traffic operational analysis of various intersections, geometric
conditions and TMCs within the study area were input into the micro-computer based traffic
model, Synchro, Version 6.0. A detailed operational analysis was undertaken to evaluate
each intersection’s peak hour capacity and Level of Service (LOS). Synchro follows
procedures developed in the HCM 2000. For the analysis of signalized intersections,
various assumptions were made and input in Synchro. Based on review of traffic signal
timing field books, it was determined that the cycle length used for a majority of the
signalized intersections within the city was 100 seconds. Hence, the Cycle length was
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coded as 100 seconds at all the signalized intersections within the city for the existing
conditions analysis. As this study is a planning level study, actuated operation of all
signalized intersections was assumed and signal timing splits were optimized using
Synchro’s signal timing optimization procedure. The peak hour factor (K factor) was
assumed to be 0.08.

Measures of Effectiveness (MoEs) such as intersection delay and LOS associated with this
delay were utilized to evaluate existing and proposed conditions. The intersection delay is
the average control delay for the signalized intersection and is calculated by taking a
volumes-weighted average of all approach delays. A more detailed description of LOS for a
signalized intersection is provided below:

LOS A describes operations with very low delay, up to 10 seconds per vehicle. This
level of service occurs when progression is extremely favorable and most vehicles arrive
during the green light. Most vehicles do not stop at all and short cycle lengths may also
contribute to low delay.

LOS B describes operations with delay greater than 10 and up to 20 seconds per
vehicle. This level generally occurs with good progression, short cycle lengths, or both.
More vehicles stop than with LOS A, causing higher levels of average delay.

LOS C describes operations with delay greater than 20 and up to 35 seconds per
vehicle. These higher delays may result from fair progression, longer cycle lengths, or both.
Individual cycle failures may begin to appear at this level, or all vehicles may not pass
through on one cycle. The number of vehicles stopping is significant at this level, though
many still pass through the intersection without stopping.

LOS D describes operations with delay greater than 35 and up to 55 seconds per
vehicle. At level D, the influence of congestion becomes more noticeable. Longer delays
may result from some combination of unfavorable progression, long cycle lengths, or high
volume to capacity (v/c) ratios. Many vehicles stop, and the proportion of vehicles not
stopping declines. Individual cycle failures are noticeable.
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LOS E describes operations with control delay greater than 55 and up to 80 seconds
per vehicle. This level is considered by many agencies to be the limit of acceptable delay.
These high delay values generally indicate poor progression, long cycle lengths, and high
v/c ratios. Individual cycle failures are frequent occurrences.

LOS F describes operations with control delay in excess of 80 seconds per vehicle.
This level, considered to be unacceptable to most drivers, often occurs with over saturation,
that is, when arrival flow rates exceed the capacity of the intersection. Poor progression and
long cycle lengths may also be major contributing factors.

The general criteria associated with each LOS reported for signalized intersections are
presented in Table 7.

Table 7. LOS Criteria for Signalized Intersections

Level of Service Delay Range for Signalized
(LOS) Intersections (sec/veh)

A <10

B >10 and <20
C >20 and <35
D >35 and <55
E >55 and <80
F >80

Traffic data for existing conditions including existing lane configuration, intersection
geometry, and turning movement counts were input into Synchro to analyze the existing
traffic operations of various signalized intersections within the study area. Each intersection
was individually analyzed to determine if any deficiencies, from a traffic operations
perspective, exists at these intersections. The intersection analysis was conducted for the
worst-case scenario. Traffic volumes for AM and PM peak hours were compared and the
existing condition with greater traffic volumes was used as the case for the analysis.
Analysis of existing conditions indicates that all signals with the exception of three signalized

klotz()associates 32 Selection & Analysis of Improvements



mussour1 1Ty TRAFFIC MANAGEMENT PLAN

intersections operate at a LOS of C or better. Listed below are the three signals that
operate at LOS D.
e Texas Parkway (FM 2234) at Buffalo Run,

e Texas Parkway (FM 2234) at Cartwright Road, and
e Murphy Road (FM 1092) at Cartwright Road.

The capacity analysis for Murphy Road (FM 1092) at Raoul Wallenberg Lane, SH 6 at Watts
Plantation Road, and SH 6 at Creekmont Drive was conducted assuming signalized at these
intersections. The intersections are currently stop controlled on the minor street but are
anticipated to be signalized in the near term.  As part of the capacity analysis for the
intersection of Murphy Road (FM 1092) at Raoul Wallenberg Lane, access management for
the corridor along Murphy Road (FM 1092) from Raoul Wallenberg Lane to SH 6 was
reviewed. Access management is typically considered necessary when traffic volumes
exceed an ADT of 20,000. The 2008 ADT for this corridor is 24,500 which exceeds the
threshold. The traffic volume combined with the density of driveways, warrants further study
for access management improvements along Murphy Road (FM 1092).

Information from the State Highway 6 Corridor Access Management Plan and the SH 6
Signalized Intersections Analysis was incorporated into this TMP. The State Highway 6
Corridor Access Management Plan included the section of SH 6 through Missouri City. This
study recommended raised medians and median openings along SH 6 in Missouri City and
these improvements are scheduled for letting by 2011. The SH 6 Signalized Intersections
Analysis report identified and addressed any traffic-related problems at the signalized
intersections that may result due to restrictions caused by the Access Management project.
These studies recommend left-turn lanes, medians, signal timing/intersection improvements
and the addition of future signals at SH 6 at Lake Shore Harbor and SH 6 at Sienna
Christus. These studies also recommend northbound and southbound left-turn lanes at the
intersections of SH 6 at Lake Olympia Parkway and SH 6 at Lake Shore Harbor, along with
a westbound right-turn lane at SH 6 and Sienna Parkway.
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As part of the SH 6 Signalized Intersections Analysis, analysis was completed for all
signalized intersections along SH 6. Listed below are the signalized intersections that
operate at LOS D or worse for at least one of the peak hours.

e SH 6 at Murphy Road (FM 1092),

e SH 6 at Lake Olympia Parkway, and
e SH 6 at Sienna Parkway.

Exhibit 22 provides LOS information for existing conditions at selected signalized
intersections in Missouri City.

As presented in the previous TMP, projected TMCs obtained from the travel demand model
for the Interim Year E+C network were input in Synchro to analyze various signalized
intersections and identify deficiencies at these intersections. In addition, the projected
TMCs for the intersections along SH 6 from the SH 6 Signalized Intersection Analysis and
for the proposed signalized intersections of Murphy Road (FM 1092) at Raoul Wallenberg
Lane, SH 6 at Watts Plantation Road, and SH 6 at Creekmont Drive were analyzed as part
of the TMP update. Table 8 provides information on the LOS for each approach at select
intersections that are anticipated to operate at a poor LOS by the year 2015. Based on the
deficiencies identified, various improvements were proposed for implementation by year
2015. Table 9 provides a brief description and Exhibit 23 shows a graphical representation
of these proposed improvements. Exhibit 24 shows the LOS results for the intersection
analysis assuming that the proposed improvements are in place.

It is important to note the LOS at the intersection of Murphy Road with SH 6 by year 2015
was projected to be LOS F. Due to the high volume of vehicles traversing this intersection,
further study to evaluate the feasibility of grade separation at this intersection should be
conducted.
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Table 8. Approach LOS at Select Signalized Intersections

Approach LOS*
Northbound | Southbound | Eastbound | Westbound
Texas at Buffalo Run - - F F
Texas at Court Road - E -
Texas at Cartwright Road - E - -
Murphy Road at Lexington Boulevard F F F F
Murphy Road at 5th Street E - - -
Murphy Road at Cartwright Road F E F F
Murphy Road at El Dorado F F E E
SH 6 at Colonial Lakes - E - -
SH 6 at Lake Olympia Parkway - F - -
SH 6 at Murphy Road F F E F
SH 6 at Sienna Parkway - - F -

*Only the approaches with LOS E or F are shown
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Intersection improvements are extremely critical to improve or maintain the level of service
observed at signalized intersections along a heavily traveled corridor. The capital cost for
constructing these improvements along various approaches to an intersection are relatively
low compared to the cost of widening a roadway or constructing a new roadway. These
improvements greatly assist in improving traffic flow through an intersection as they typically
form the bottleneck along a corridor. Intersection improvements listed in the TMP should be

conducted in the 2-5 year timeframe.
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SUMMARY OF RECOMMENDATIONS

The travel demand model for Missouri City has been updated during this study. In addition,
Missouri City’s roadway network and TAZ detail has been updated and included in H-GAC’s
regional model. Using this travel demand model, various proposed improvements were
developed and analyzed for the Interim Year (Year 2015) and Future Year (Year 2025). This
section summarizes recommended improvements, costs, and other useful traffic
management strategies. The Revised Thoroughfare Plan Map is also provided in this

section.

An implementation plan that will provide a framework and strategy for the successful
implementation of the recommended projects identified in the TMP should be developed.
Project prioritization is an important step that is aimed at assisting the City of Missouri City to
focus on projects that are presently in different phases; namely, planning, development,
funding and implementation phases and whose benefits are most effective to its citizens.
Comparison of recommended projects will be performed to prioritize these projects and
develop an implementation sequence. Priority lists for the projects to be completed by the
year 2015 and by the year 2025 will be presented in the implementation plan.

RECOMMENDED IMPROVEMENTS

Table 10 and Table 11 provide a listing of the recommended projects, the limits of each of
these projects, and the estimated cost of each project to be completed by years 2015 and
2025, respectively. As this is a planning study, it is important to note that the cost estimates
for these projects are preliminary. Engineering costs were estimated and are included in the
project cost estimate. The cost of right-of-way (ROW) acquisition, any utility relocation or
other such costs are preliminary. Further study to confirm the alignment shown and
research to determine the adequacy of existing ROW and determination of need for utility
relocation would be necessary during preliminary engineering process of each project.

Proposed improvements to existing traffic signals were developed in the previous TMP
based on anticipation of congestion at intersections by year 2015. Projected traffic volumes
estimated by the travel demand model were utilized to analyze year 2015 traffic conditions.
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The cost for constructing these intersection improvements are shown in Table 12. As this is
a planning study, the estimated costs shown are preliminary.

Table 12. Preliminary Cost Estimate for Proposed Intersection Improvements

Intersection Cost Estimate

Texas at Buffalo Run $5,000.00

Texas at Independence $25,000.00
Texas at Court Road $25,000.00
Texas at Cartwright Road $105,000.00
Murphy at SH 6 $150,000.00
SH 6 at Glenn Lakes Lane $50,000.00
SH 6 at Lake Olympia Parkway $25,000.00
SH 6 at Lake Shore Harbor $425,000.00
SH 6 at Sienna Christus $150,000.00
SH 6 at Sienna Parkway $135,000.00
Sienna Parkway at Trammel Fresno™* $50,000.00
Sienna Parkway at Sienna Springs** $25,000.00
Sienna Parkway at Watts Plantation** $50,000.00
Sienna Parkway at Sienna Ranch Road** $50,000.00
Sienna Parkway at Bees Passage** $50,000.00
Sienna Parkway at Scanlin Trace** $50,000.00
Sienna Parkway at Waters Lake Boulevard (N)** $50,000.00
Sienna Parkway at Waters Lake Boulevard (S)** $50,000.00

** Assumes a fully actuated traffic signal in place.
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INTELLIGENT TRANSPORTATION SYSTEMS (ITS) PLAN

In addition to widening and constructing new roadways within the City of Missouri City, it is
critical that various other strategies be identified for implementation so that managed traffic
flow can be achieved throughout the city. Due to ROW and budgetary constraints
associated with construction, it may be beneficial to instead develop other methods to
efficiently manage traffic along congested roadways. Such strategies include adaptive
signal control using vehicular detection and ITS infrastructure such as Closed Circuit
Television (CCTV) cameras, Dynamic Message Signs (DMS), and the establishment of a
Traffic Management Center (TMC) for managing traffic flow, responding to incidents in an

efficient manner, and to re-route traffic if necessary.

There are numerous benefits to ITS. Various studies have shown that arterial management
systems can reduce peak period travel time between 5 to 11% and reduce fuel consumption
by 2 to 13%. In addition, it improves traffic safety and reduces driver frustration levels. ITS
also provides real-time information to the commuters assisting them to make informed
decisions about travel routes and travel times to their destinations. ITS improvements, by
itself, cannot replace construction of new roadways or widening of existing roadways to
improve traffic flow, but can definitely help by providing a means to manage traffic
congestion thus postponing projects that would otherwise have to be constructed on an

immediate basis.

Ultimate connection to Houston TranStar is a long-term strategy of the ITS plan. In addition,
future connection and integration with the City of Sugar Land’s ITS as well as other nearby
cities should be explored to set up a regional ITS system. The City of Missouri City should
follow the guidelines specified in the Houston Region ITS Strategic Plan (8) during planning
and implementation of ITS. This plan ensures that the regional ITS architecture stays
consistent with the National ITS Architecture. By conforming to the Houston Region ITS
Strategic Plan, the City of Missouri City’s ITS will have the ability for seamless integration
into the regional ITS.

An ITS plan for future implementation of ITS devices throughout the City was developed in
the previous TMP. Since then, the City of Missouri City has prepared an ITS Five-Year
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Operations Plan (11). The Five-Year Operations Plan is a detailed plan and should be
adequate to guide the implementation of ITS in Missouri City.

TRAFFIC MANAGEMENT STRATEGIES

Several strategies, in addition to ITS implementation, that are useful in managing traffic
include traffic signal timing optimization, access management, traffic calming, and travel
demand management. The City of Missouri City has implemented several traffic signal
optimization projects and has developed and adopted access management criteria and
traffic calming techniques specified in the City of Missouri City Public Infrastructure Design
Manual. These strategies should continue to be implemented as development occurs.

Studies have indicated that signal re-timing or signal timing optimization can be the most
effective strategy to reduce traffic delays and maintain smooth traffic operations. The
Institute of Transportation Engineers (ITE) estimates travel time reduction from signal re-
timing to range from 8% to 25%. Furthermore, traffic signal timing improvements also
reduce stops, fuel consumption, and emissions. In combination with implementation and
operation of ITS, signal synchronization along major corridors to improve traffic flow should
be performed routinely (i.e., at least every two years as traffic conditions warrant).

The City’s Design Manual provides access management criteria, traffic impact analysis (TIA)
requirements, and traffic calming guidelines for development within the City of Missouri City
jurisdiction. These traffic management strategies are based on sound traffic engineering
principles. As congestion continues to increase, good access management and TIA
improvements will enhance traffic flow and safety along major thoroughfares in Missouri
City. The traffic calming techniques encouraged by the Design Manual will help reduce cut-
through traffic and improve safety on local streets. It is recommended that the City of
Missouri City continue to implement Design Manual requirements for a safer, more efficient,
future roadway system.

Other studies have indicated that approximately 5% reduction in trips can be realized due to
various travel demand management (TDM) strategies implemented city-wide. TDM
examples include rideshare programs such as carpooling and vanpools, the use of flextime,
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telecommuting, or staggered work hours to spread out the peak traffic demand. TDM

strategies can help reduce or eliminate trips; thereby reducing the traffic volume on city

roadways. For purposes of this study, a reduction in trips was not assumed as a

conservative approach was taken to determine future traffic demand. However, as TDM

provides a good cost-effective method to improve traffic flow, the City of Missouri City should

promote applicable TDM measures for implementation.

THOROUGHFARE PLAN MAP UPDATE

The Thoroughfare Plan Map was updated to reflect current conditions and proposed

improvements. The Revised Thoroughfare Plan Map, shown in Exhibit 25, includes:

Update of any roadways that are currently existing but shown as proposed,

Revisions to proposed roadway alignments currently shown on the Thoroughfare
Plan Map,

Any recommended improvements developed as part of this study,
Any future roadways potentially required beyond the year 2025, and

Any revisions to functional classification of roadways.
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